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Figure 1. Strawberries in the hill system used in a se lection experimen t 
on the ground s of the Department of Horticu lture of the Missouri 
Agri cu ltu ral Experiment Station. 
COMMERCIAL FERTILIZERS FOR STRAWBERRIES 
w. H. CHANDLER 
This bulletin is written primarily to give results of some experi-
ments with fertilizers on strawberries made by the Missouri Agri-
cultural Experiment Station in Jasper County, Missouri, in the vicin-
ity of Sarcoxie. However, it is considered best to precede the dis-
cussion of fertilizer results with a brief discussion of the nature of 
the strawberry plant, and best methods of care as indicated by the 
experience of successful growers. 
The strawberry plant, in practice, propagates from runn ers that 
form new plants at the nodes. Normally, after the plant sends up 
flower stems in the spring, runners do not begin to form to any great 
extent before the end of the fruiting season. However, by removing 
the fruit stems early in the season, runners will begi11 to form earlier. 
In an experiment on a strawberry bed on the Horticultmal grounds 
at the Experiment Station, the fruit stems from fifty plants were 
removed on May 5, 1911, and on May 31 the new runners that had 
formed on these fifty plants, and also those formed on fifty plants 
as nearly like them as could be determined, were counted with results 
as follows: 
Number of plants ...... . ...... . .......... . 
Total number of runners, May 31 .......... . 
Total length of all the runners, May 31 . . . . 
Fruit stems 
not 
removed 
50 
46 
217.8 in. 
The variety used in the above trial was the Texas. 
Fruit 
stems 
r emove d 
so 
202 
1072.0 in. 
This experiment was repeated on May 12, 1913, using several 
varieties, with the following results : 
Effect of Removing Fruit Stems 
Number of plants Number of runn ers 
Variety Fruit stems Fruit stems Fruit stems Fruit stems 
not not 
removed removed removed removed 
Fendall a o o • o o o o o o o 14 14 1 
I 
7 
Sample •••••.•••• 0. 16 16 7 13 
St. Louis ....... . .. 6 6 4 
I 
10 
Son's Prolific ..... . 30 30 14 30 
(279) 
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It is the practice of some growers to remove the fruit stems in 
this way on young plants that have been set in the spring in order to 
hasten the beginning of runner formation. These results indicate that 
the practice is a good one. 
The fruit is borne on stems that come out of buds from the crown 
of the strawberry plant. It is the opinion of a great many growers 
that these buds are formed the season before, just as the buds of 
peaches, apples, etc., are formed. However, this Station has been 
unable to find the flower parts of strawberries earlier than February 
or March, and experience indicates that the number of fruit stems 
sent up from any crown can be influenced by spring treatment of the 
strawberry planting. Thus where strawberries were fertilized with 
nitrogen, throwing the plants into vigorous growth, runner formation 
Figure 2. Strawberry plant grown by the hill system, showing a large 
number of crowns. ' 
began earlier, and certainly fewer fruits were borne. Whether this 
was because of poor pollination or because fewer blooms were set, it 
is not possible for .us to say. In the experiment mentioned above 
where the fruit stems were removed on fifty plants on May 5, ninety-
five new flower stems had formed by May 31 on the fifty plants with 
the blossom stems removed, while only seventy-two new flower stems 
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had formed on fifty like plants from which the flower stems were not 
removed. However, when this experiment was repeated in 1913, no 
new flower stems were formed in either case. 
Normally there is one crown (thick fleshy portion containing buds) 
to each plant. However, if the runners are kept removed, a number 
of crowns will be formed on each plant; sometimes a large number. 
Growers in some sections practice removing the runners and causing 
the formation of a large number of crowns on one plant. This is 
known as the hill system of culture. This system makes it possible to 
cultivate the plants both ways thus reducing the expense of hoeing. In 
Missouri, however, the plants are grown in what is known as the 
matted row system; that is, the runners are permitted to form new 
plants until a row fourteen to twenty inches wide is formed with the 
plants covering the entire row. 
Relation of Low Temperatures to Strawberry Growing 
The strawberry plant may be seriously injured in winter by the 
alternate freezing and thawing which heaves the plants out of the 
ground. In the spring the strawberry blossoms are often killed by 
frost. Since the strawberry plant bears its flowers so near the ground 
where the temperature is much lower than ten or twelve feet from 
the ground, the blooms are often killed by frosts that do not injure 
either apples or other tree fruits. However, the strawberry has a long 
blooming season and it is not likely that all of the ])looms will be 
killed by frost, and apparently when the early blossoms have been 
killed , this stimulates the formation of new flowering stems. For this 
reason the strawberry is one of the safest fruits grown in Missouri, 
so far as frosts are concerned. 
Varieties Grown in Missouri 
The variei.y of strawberry grown almost exclusively in the South 
Missouri strawberry district, especially in the region around Sarcoxie, 
is the Aroma. This variety has the great advantage of shipping ex-
ceedingly well and presenting a good appearance. However, it is not 
one of the highest yielding varieties and seems to suffer worse fro n 
drought than some of the other varieties, such as the Sample. 
The variety that was grown largely before Aroma came into 
general culture was the Warfield, an earlier variety than Aroma, a 
better plant maker and a larger yielder, but not nearly so good a 
!-hipper. 
Gandy is a variety that is more productive than Aroma, when 
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grown on rich soil, but on thin soil it tends to bear "buttons," which 
is the usual term applied to berries with hard undeveloped tips. It 
is one 0f the very latest ripening varieties, and a good kind for ship-
ping. 
Haverland is a long berry; medium to large in size; midseason in 
ripening; very productive and of excellent quality. It is rather too 
soft for shipping great distances. 
Senator Dunlap is a somewhat oblong berry of medium size; 
mid-season; high quality and very productive. It is an excellent plant 
maker so it is easy to get a good full row of plants. The fruit is 
rather too soft for long shipments. 
Texas, Michel, and St. Louis are among the best very early varie-
ties for this section. 
Son's Prolific is a very promising new variety of late season like 
Aroma. 
Sample, Warfield and Haverland have imperfect flowers and 
therefore must have some variety that has perfect flowers growing 
near them, generally in at least every third row in order that they may 
be pollinated. Aroma, Gandy, Son's Prolific, Senator Dunlap, Texas, 
Michel, and St. Louis have perfect flowers so any one of them can 
be grown alone 'Nith success. · 
Planting and First Season's Care 
Probably a large majority of the growers plant Aroma in rows 
four feet apart with the plants three feet apart in the row- In this 
case it will require 3,630 plants to set an acre. If the last four or 
five years could be taken as a criterion, it would certainly be desir-
~ble to set more plants in the row; possibly two feet apart in the row 
would be better. Especially is this true on thin land. It has been 
the experience of growers in the last four or five years that they did 
not get a good row. If the plants are set two feet apart in the row, 
it will require 5,445 plants to set an acre. This would be 1,815 more 
plants than if they were set three feet apart in the row ; and at $2 
a thousand it would cost $2.63 more for the plants, besides the extra 
cost of setting. However, during the past few years this would cer-
tainly have been a good investment. . It is the experience of the 
growers that if there are missing places in the row after the first 
season, these can never be filled, at least by any practical means dur-
ing the following seasons. Thus if not enough plants are used to 
secure a full matted row, it will reduce the profits, not only on the 
first crop but on each of the two or three succeeding crops. 
The plants are generally set in the spring on soil that is worked 
CoMMERCIAL FERTILIZERS FOR STRAWBERRIEs 283 
into the best of condition. The implement used in the setting is 
generally the common dibble, though the spade is sometimes used. 
In setting, a part of the old leaves should be pulled off, and the soil 
should be firmly pressed around the roots. Generally the ends of 
the roots are cut off. The plants should be given a shallow hoeing 
soon after they are set, in order to keep a dust mulch and permit a 
layer of moisture near the snrface and around the roots. Sufficient 
cultivation and hoeing should be given to keep a dust mulch over 
the surface and to keep out the weeds during practically the entire 
summer. 'l'his will usually require ten to fifteen or more enltivations 
and five to eight hoeings. In hoeing during the early season, so:ne 
growers cover the runners in places with earth to hold them in 
position and hasten new plant formation. 
Benefits From Mulching 
In the Sarcoxie district it is the custom to mulch the strawberries 
with straw or grass. This is usually done in early winter as soon as 
the ground is frozen . The mulch, to some extent, prevents the 
heaving of the soil and injury to the plants in winter; but in South 
Missouri the most important benefits from the mulch are its pre-
venting the splashing of mud on the fruit and preventing the 
drying out of the soil, if it should be dry during the picking season. 
Unquestionably where the mulching material can be obtained at a 
reasonable price, it pays to apply a heavy mulch. 
Wheat straw makes the best mulch but has one disadvantage in 
that it generally contains enough wheat ancl other seed to cause con-
siderable growth in spring before the berries are picked. Prairie 
hay is also sometimes used. Some of the growers have been trying 
sorghum cut before it becomes too coarse. This, however, is rather 
expensive because of the small yield of sorghum when cut young 
enough so that it is not too coarse or long enough to tangle into 
clumps badly, and because of the injury the sorghum does the soil 
on which it grows. It is not so easy to spread evenly, and experience 
indicates that it is not nearly so effective in holding the moisture in 
the soil when it is dry before or during picking time. 
In the spring it is necessary to rake part of this mulch off the 
row into the space between the rows. Where the mulch is heavy it 
is possible to hold the berries back several days in spring, making 
danger from frost somewhat less, and probably making the berries 
slightly later in beginning to ripen. In some sections of the Ozarks 
the mulch is not necessary to prevent the splashing of mud on the 
berries, since the cultivations the season before will have worked 
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enough gravel to the surface to entirely cover the ground. However, 
it would seem that the mulch would still be profitable in preventing 
drying out of the soil during the period before and during the picking 
season. 
The Maryland Experiment Stationt has published the following 
results from a four-year experiment in mulching strawbernes : 
Yields of Berries With and Without Mulch 
Yield in quarts per acre 
Year 
Straw 1:~ch* -~- No mulch 
-----1902 3744 1 2476 
1903 3600 2925 
1904 2505 1570 
1905 1631 1709 
____ 19_0_6 ___ !...-___ 1_1~6 ___ -- _j_ __________ 1438 _ _ 
'i'Jn l!l04 small corn stalks from sowed corn were used instead of straw. 
It is possible that in gravelly sections the gravel would, to so.ne 
extent, take the place of the mulch in preventing a loss of moisture 
from the surface of the soil preceding and during the picking season 
when the soil is not cultivated. 
In the season of 1911 , and also the season of 1913, the growers 
lost a great deal from dry weather during the fruiting season. In fact 
if the planting is to yield the maximum, there must be several good 
rains during the picking season. 
Renewing the Bed. 
As soon as possible after the berries are picked, it is necessary to 
renew the old bed for the next year. The first process is to get the 
mulch off the field. In former years it was the custom with many 
growers to choose a time when the soil was wet and when there was 
a brisk wind, and burn the mulch off. With the increasing cost of 
mulching material, however, growers are finding it economical to save 
as much of the old mulch as possible. Instead of burning it a hay 
rake is used to rake it off the field where it is piled until mulching time 
next winter. Then, again, when the soil was too dry at time of burn-
ing some of the plants have been killed, causing missing places in the 
row that lasted throughout the life of the planting. There appears to 
tC. P. Close, et al., Maryland Exp. Sta. Bul. 124. 
ha1·e l.H.'C' Il no such injury \\·hc11 th e IHII"Ili11 g \\a s d< llle 11 ith th e sui! 
wet. 
In former years, c ~ pel·i:d l y 11 itl1 1·ari ctics Iii ,~.: the \\ ':Jri.lc! d, it w:1s 
the cust01 11 in IT IH.'11·ing- to pluw up a ll of the ulrl row e :-.. rl' pt a stri p 
s ix to tell inches wid e, pl<mi ng th e ~~~il :m:1y fru111 thi -; a nd th en tumi llg' 
it hack and lwcing th e row c; ,rvf ull _l. ( Jn ;,,·cwlnt of l' ' Jll' l' icnLTS dur-
Figure 3. Showing normal appearance of a strawberry bed at picki ng 
t im e. Whil e th ere is slight weed grow th , ye t there is not genera ll y 
eno ug h to shade th e p lants undes irab ly. 
111 g th e p:1 s t four or fin· yc: 1 r ~, 11 hen dry 1\l':t tll cr in !a ll' ~ LIIlllllcr k1s 
pre\'l' ll ted th eir gelli ng a full 1'0\\' IJy tl 1is n1cth od . '''"''Y of the groll'e rs 
ha 1-e r ·:1scd ploll' ing (Ji ll any o f the row. T hey ~ i n1p l y 11urk up th e 
space l1 et 1\'Ce n I hC' row s \\T il and SOill L'lillll' " run dow n I he 111idd ll· of 
the rrJ\1' w ill! a IJLIII - tunguc or doulilc shol'c l plm1· S<l :1 s to 11·ork frc -. h 
ear tl1 out on th e top o f th e so il amo ng th e pbnh, :111 <1 ki ll <J ill :1 ft.:w o f 
the pl ant s in th e row and give r()l) lll f<Jr a fell' Il l'\\' pla11t s. l~y thi s 
method if it should he dry so that 11<1 new plants ll' ill for111 fr<11 11 rttll -
ners . th e o ld plant s <11·e lef t lo fn tit the m· , t ~ pring. ll mll'l' l' r, if it 
should he wet th ere is dange r that th e plant s Jnay !Jerome so thi ck in 
the row that th ey will not for 111 good fntit ~ t C III 'i th e fnll r111' ing spr i11g. 
~ f lre plan ts should he left r1 n thin ~o il where it is ha1·rJ hl ge l :1 good 
row star ted than on a strong so il that is l' ' lcnli vc of moi , turc. 
Most grow rs prefer to relll'\1' ;1hout three tim es ; that is. to get 
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four crops, though often three crops are as many as can be profitably 
secured from one planting before the bed is plowed up. By the time 
of the third renewing it is likely that there will be a good many missing 
places in the row and it may not always be profitable to renew the 
bed and give good care, so some growers during the summer after the 
third crop, merely keep down the weeds with a mowing machine and 
thus secure whatever small crop they get next year at small cost. It is 
often more profitable to do this than to plow up the bed and plant 
some other crop, especially if the land has been leased for a period of 
five years by some one who is not farming except with strawberries. 
It is the experience of most growers that after the land has been in 
strawberries for three or four years, it is not wise to put a new straw-
berry bed on it again for five or six years. The writer has no knowl-
edge of any grower who has been successful with strawberries where 
berries followed berries without any intervening crops. 
Need of Experimental Data. 
The soil in which the strawberries are grown in Southwest Mis-
souri is generally of a light, gravelly nature. It is often somewhat 
low in all of the elements of fertility, and experiments have indicated 
that it is especially low in nitrogen and phosphorus. Experiments have 
been conducted by the Experiment Station on the use of fertilizers on 
this soil for farm crops, but there is little experimental data on the 
results of the use of fertilizers in this or any other soil for straw-
berries. Many bulletins have been published recommending the use of 
certain fertilizers for strawberries. However, they do not seem to be 
based upon actual experiments and, since it is possible for the fer-
tilizers not only to give no returns for a considerable expense, but to do 
a large amount of harm by being improperly used, it would seem unwise 
to recommend the use of fertilizers until they have been carefully 
tested by actual experiments. Naturally the results with fertilizers for 
other crops would be no positive indication as to what would be most 
valuable for strawberries. However, if any element of fertility would 
be found to increase the yield of strawberries, its use is more likely 
to be profitable than is its use with general grain crops because the 
product from an acre of strawberries is so much more valuable than 
that from an acre of most other crops. 
In connection with the experiment cited on page 284, the Mary-
land Experiment Station tried the use of stable manure with the mulch, 
and on another plot used fertilizer sufficient to contain the same 
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amount of each element that was contained in the manure. The fol-
lowing table gives the results: 
Effect of Fertilizers and Mulch 
Yield in quarts per acre 
Treatment 
1903 1904 1905 1 1906 
=st_r_a_w_I-11-ul;--c.,...-h::;:-* -.-. -. -.. - .-'.; ~ 44~-c--3=-o600 _ ___ 25o-s -··--- 16-n-- 1166 
1902 
Strawy horse manure 
mulch (10 t'ns to a.) 3020 3066 2287 2310 1324 
Commercial fertilizer 
but no mulch...... 1416 2385 762 1709 
Check, no mulch or 
fertilizer . . . . . . . . . 2476 2925 1570 1709 1438 
- - ----·---·------··-----··-·--·---- ·---··---'-----'------'-----'---
*In 1904 small corn stalks from sowed corn were used instead of straw. 
The treatments were all given in early winter after the summer's 
growth. It will be seen that both the manure and the fertilizer reduced 
the yield of strawberries. 
EXPERIMENTS WITH FERTILIZERS FOR STRAWBERRIES. 
In the spring of 1910 experiments were begi.m by the Missouri 
Experiment Station at Sarcoxie, Missouri, to test the effects of appli-
cations of nitrogen, potassium and phosphorus on strawberries. The 
experiments were begun on both old beds and on new beds that were 
just planted. The first year the experiments were in cooperation with 
the D. McNallie Plant and Fruit Company, Sarcoxie, Missouri. The 
following table gives the results of an experiment with an old bed, 
fertilizer applied March 17, 1910, just as the plants were beginning to 
grow: 
Effect of Various Fertilizers on Old Bed. 
Yield per acre Number of berries 
Treatment in crates per acre 
Sodium nitrate, 310 pounds per acre. . 67.2 
Sodium nitrate, 280 pounds per acre; 
Acid phosphate, 280 pounds per acre.. 65.6 
Check, no fertilizer. . . . . . . . . .. . . . . . . 82.0 
Sodium nitrate, 280 pounds per acre; 
· Potassiuin .chloride, 280 pounds per acre 57.2 
114,719 
114,586 
171,031 
97,258 
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Yield per acre Number of berries 
Treatment in crates per acre 
Sodium nitrate, 280 pounds per acre; 
Potassium chloride, 280 pounds per acre 
Acid phosphate, 280 pounds per acre ..... 39.7 65,139 
Each plot contained one-tenth of an acre. 
The acid phosphate used contained 14 per cent phosphoric acid. 
It is easy to choose a uniform plot for an experiment in the 
spring when the plants have all formed the summer before, since yon 
have the row to indicate not only the perfection of the stand, but 
also the condition of the soil. This plot was very uniform. In addi-
tion to the applications listed in this table, there was also a plot that 
received ammonium sulphate. However, this was applied, after the 
writer left, by one of the firm and was appl"ied in larger quantity than 
recommended, and the result was that it killed nearly all of the 
plants . 
It was the idea in planning this experiment that probably nitrogen 
would be the most valuable element to apply in the spring, since it 
\VOuld encourage the plants to a more vigorous growth and would 
probably cause them to continue to have vigOl" enough to ripen good 
fruit until the end of the season. It will be seen from the table, how-
ever, that in all cases, whether combined with phosphorus or potas-
sium, or used alone, the nitrogen greatly reduced the yield. The 
largest reduction was where a complete fertilizer was used; in this 
case the plant growth was also largest. The effect on the plants was 
very marked indeed; they grew much taller and greener, and on 
casual observation one would be convinced that the fertilizer had been 
beneficial. 
In the spring of 1910 the first bloom was killed by frost so that 
the crop referred to in the table was largely from the bloom that 
opened after the frost, and it would seem true that the increase in 
vigor of the plants had reduced the number of new flowers formed. 
In March, 1911, before growth started, another plot was fer-
tilized in the strawberry bed belonging to Mr. Tom Burden, Sar-
coxie, Missouri. This was a two-year-old bed, and the site chosen 
was very uniform so the differences must be largely the result of 
. the fertilizer. The following table gives the applications and the 
results: 
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Treatment 
Acid phosphate, 260 pounds per acre ..... . ........ . 
Acid phosphate, 260 pounds per acre; 
Dried blood, 140 pounds per acre ................ -.. 
Acid phosphate, 260 pounds per acre; 
Potassium sulphate, 140 pounds per acre; 
Dried blood, 140 pounds per acre .......... . . . . ... . 
Dried blood, 140 pounds per acre ........ .. ... . ... . 
Sodium nitrate, 120 pounds per acre .............. . 
Check, no fertilizer 
Each plot contained one-twentieth of an acre. 
Yield per acre 
63.5 crates 
49.0 " 
45.4 " 
39.4 " 
34.4 " 
42.5 ,, 
On this year there was no frost to kill the bloom but there was 
a very severe drought so that the plants dried up and picking ceased 
long before the normal end of the season. It will be seen that, again, 
both dried blood and nitrate of soda lessened the yield. In this case 
they caused the plants to dry up earlier than did the unfertilized 
plants, and especially caused the fruit to wilt and dry up before it 
began to wilt on plants that had not received applications of nitrogen-
bearing fertilizer. One fertilizing element-phosphorus- however, 
seems to have been very profitably applied since the increase in yield, 
where phosphorus was applied alone, was about twenty-one crates 
to the acre. Since the phosphorus applied here cost less than $3 an 
acre, its use was very profitable. Such proli.table results would hardly 
be expected from a spring application since the phosphorus could 
not have affected the formation of the new plants, and it is barely 
possible that part of this difference may be due to a difference in the 
soil. Phosphorus seems unquestionably to have been profitably ap-
plied. 
The plot receiving dried blood and acid phosphate gave a much 
better yield than did the plot receiving only dried blood. Potassium 
showed no benefits whatever. In fact the plot receiving potash 
yielded slightly less than the one receiving only blood and phosphorus .. 
On March 21, 1913, plots were fertili zed on a one-year-old bed 
belonging to Mr. C. B. Cramer , Sarcoxie, Missouri. The following 
table gives the results : 
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Treatment 
Check, no fertilizer 
Acid phosphate, 440 pounds per acre ............. . 
Acid phosphate, 440 pounds per acre; 
Dried blood, 280 pounds per acre ... . ............ . 
Each plot contained one-twentieth of an acre. 
Yield per acre 
115.8 crates 
114.7 ,, 
65.7 " 
Again no frost occurred in the spring to kill the first flowers but 
dry weather cut the picking season short. This soil was considerably 
more fertile than most of the soil on which strawberries are planted 
around Sarcoxie. The results from the spring application of phos-
phorus can not be conclusive. At any rate the benefits were not ap-
parent, if there were benefits; apparently there were none. In the 
case of dried blood used in the spring, however, the injurious effect 
was very great. 
In addition to the plots mentioned in the table above, another 
set of plots was fertilized on April 9, 1913, on the same type of soil. 
The plants at this time had made considerable growth and the fruit 
stems were beginning to show. It \vas thought that possibly applying 
the blood so late would not have any injurious effects on the fruit, 
and yet would cause the plants to retain their vigor in the latter part 
of the picking season, so that the fruit would not run down in size 
as it normally does. The following table gives the results: 
Treatment 
Dried blood, 280 pounds per acre ................ . 
Acid phosphate, 440 pounds per acre ... . ......... . 
Check, not fertilized ........................... . 
Each plot contained one-twentieth of an acre. 
Yield per acre 
94.2 crates. 
121.3 " 
121.8 " 
Phosphorus applied this late had no beneficial effect on this soiL 
However, the same injurious effect is to be observed from the use 
of dried blood that has been observed from the use of dried blood 
or other fom1s of nitrogen-bearing fertilizer applied earlier in the 
spring. 
From these three experiments and from experiments by the· 
Maryland Experiment Station with stable manure on the bed in win-
ter or spring after the plants are all formed, it is safe to conclude 
that the use of any form of nitrogen at this time is injurious, and 
never to be recommended for the Sarcoxie section. 
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It would be presumed that beneficial results from the use of fer-
tilizers would be greater when applied to the young plants during 
the first summer or at renewing time after the berries are picked, 
so that their influence might be exerted toward the formation of 
more and stronger plants. Further, in a very light, open soil like 
that used for strawberries in South Missouri, the nitrogen-bearing 
fertilizer, especially if sodium nitrate be used, applied in early summer 
would probably be largely exhausted from the soil before the next 
spring. There should then be none of the above mentioned excessive 
plant growth with reduced fruitfulness the next spring. 
On June 6, 1910, a new bed containing Son's Prolific and Aroma 
strawberries on the grounds of the D. MeN allie Plant and Fruit 
Company, Sarcoxie, Missouri, was fertilized with the results shown 
in the following table: 
Treatment 
Acid phosphate, 150 pounds per acre .............. . 
Acid phosphate, 225 pounds per acre ........ .... ... . 
Acid phosphate, 225 pounds per acre; 
Potassium chloride, 105 pounds per acre ...... . .... . 
Sodium nitrate, 105 pounds per acre .............. . 
Sodium nitrate, 105 pounds per acre; 
Yield per acre 
40.3 crates 
38.4 " 
26.2 " 
38.5 " 
Acid phosphate, 150 pounds per acre..... . .. . ...... 47.5 
Sodium nitrate, 105 pounds per acre; 
Acid phosphate, 150 pounds per acre; 
Potassium chloride, 1 OS pounds per acre ..... . . . ... . 
Check, no fertilizer ..... ... ................ . .... . 
Each plot contained one-twentieth of an acre. 
27.9 " 
28.9 
It should be said that these plots were on ground that had been 
in strawberries the summer before, thus the conditions were somewhat 
different from those that prevail generally in strawberry growing. 
The soii lacked somewhat in uniformity, and there should have been 
at least another check. When the fertilizer was applied, a check plot 
was left adjoining the plot receiving acid phosphate, 150 pounds to 
the acre. The plants from this plot were removed to sell in the spring. 
Phosphorus here has apparently shown profitable results and so has 
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sodium nitrate. The use of potassium apparently was injurious to 
the yield. 
On April 21, 1910, plots were fertilized on a new bed belonging 
to Mr. H. C. Pope, Sarcoxie, Missouri, plants of which had been set 
April 9th. This soil had been in wheat and other crops for about 
twenty-five years and was old and worn and very thin. The follow-
ing table gives the applications and the results: 
Treatment 
Check, no fertilizer ............................. . 
Sodium nitrate, 185 pounds per acre; 
Acid phosphate, 262 pounds per acre; 
Yield per acre 
14.2 crates 
Potassium chloride, 175 pounds per acre ................ 13.1 
Sodium nitrate, 185 pounds per acre ....... ..... .. . 6.7 " 
Sodium nitrate, 185 pounds per acre; 
Acid phosphate, 262 pounds per acre .............. . 16.9 " 
Potassium chloride, 185 pounds per acre; 
Sodium nitrate, 185 pounds per acre .............. . 9.2 " 
Acid phosphate, 262 pounds per acre; 
Potassium chloride, 185 pounds per acre .......... . 23.0 " 
Acid phosphate, 262 pounds per acre . .............. . 27.3 
Potassium chloride, 185 pounds per acre .... · .. ... .. . 11.1 " 
Check, no fertilizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.6 " 
Each plot contained .1 59 (a little less than one-sixth) of an acre. 
In this case it will be seen that, although all the yields were 
small on account of the poor soil and the extensive drought, phos-
phorus was unquestionably used with profit. The picking ceased 
about June 1st, on account of injury from extremely dry weather. 
The apparent injurious effect from the application of nitrogen and 
potassium should be explained. The fertilizer was spread largely 
near the plants. Since it was impossible for the writer to be at Sar-
coxie at the right time, Mr. Pope kindly agreed to apply the fertilizer, 
but applied it stronger than recommended and too near the plants. 
The result was that the nit~ogen and potassium killed a large number 
of th e pl;~nt s so th :tt :t g()od row 11·as tt CI'l'l' secured i>ll these plo ts. 
Front othn experi ment s it seems cer tain that if th e sodium nitrate 
lt :1 d been appli ·d fmth cr from Lit e plan ts, III J h:tnnful rc., ul h wo uld 
h:~ ve fo lloll'ed when used a ye: tr ltcfo rc til e crop is pi cked ; a nd in th e 
case o i po l:-t ss ittm , 11 hil e it c:1 n11 ot l1c sa id positi ve ly that 110 harmf ul 
result s would lta1·e fui iCJIITd, still it is Cl'I'Utin that not hi11 g li ke so 
h:~rmful result s :ts thi s ta ltl e iudi c: tlcs, ll'nuld ha1·e follttll'ed . :\cid 
F ig ure 4. Pick in g s e ne in a s trawberry fie ld. Thi s also shows the no rmal 
a mount of weed gro wth to be fo und in a s traw berry bed at pi ckin g 
time. 
plttt -. pha ll' c tn Il l' ap pli L•d 11 L': tr th e pl :llll s in l : tr g~.: ljtt: tntiti l'S <It' dropped 
0 11 tit · lca 1-cs witlt outltarntfu l ciT ·c ts, so it s us· diclttol ki ll auy pl :tn h . 
It will he sec 11 from tlt c tal :lc . t< Ht , tlt :tl ll' lt l' I' L' tlt t· :tt·id phosphat e \l':ts 
l'<l tliiJincd 11·ith sl!cliu ttt nitr:tle or potass iuttt chl"ridc. it app:trcntl y 
redu ced tlt e injuriuu s c !Ycct of l':tL·It. lo' icld ol h L'r\':ttio l1 s :tl so shll\v cd 
th;tl 11·hc re pltusph• tt'li S 11·as :t ppli ccl 11·itlt c itlt n of tlt cse, not so tttany 
plants had I1CC ll killed :ts 11·hctt th ey II'Ci'C ;tppli ed :tl ott C. Thi s :.o il 
proi>allly sholl'cd th e g reat est rebt il't' 1J l' l1d.th frum th ~.: us · o f phos-
phoru s o f any tit is ~ tati o 11 It as fe rtili zed. . \t th e lleginniug of the 
picking sea son th e rc!ll' s fe rtili zed 11 ith phosplwru s cnuld e: tsil y he 
detec ted ],y th e 11 elt c r scl of fruit. 
O n Jun e -~ , 1912. pl ots ll'l' l' · fer tili zed 0 11 ;t fi e ld belong- in g to :\h. 
S.M. Dill, Sa rcox i , J\ 1issouri. Th e ~o il in which th ese plant s 1\'e r 
g ro ll'ing \\'aS good, new so il tltat had !tad one crtiJl o f mi ll et gro wn 
prev iously . It ll'<t S th e typi c:-tl li g ht colored so il of that section th at 
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seems to be among the best for strawberries. The following table 
gives the strength of the applications and the results : 
Treatment 
Check, no fertilizer ............................ . 
Dried blood, 360 pounds per acre ................ . 
Dried blood, 360 pounds per acre; 
Acid phosphate, 400 pounds per acre ............. . 
Dried blood, 360 pounds per acre ; 
Acid phosphate, 400 pounds per acre; 
Muriate of potash, 400 pounds per acre ........... . 
Acid phosphate, 400 pounds per acre ............. . 
Sodium nitrate, 360 pounds per acre ............. . 
Yield per acre 
110.1 crates 
102.1 " 
125.2 " 
138.2 " 
159.4 " 
134.7 " 
·Check, no fertilizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.7 " 
Each plot contained .041 (a little less than one-twentieth) acres. 
In this case the use of phosphorus has been apparently profitable, 
but not relatively so profitable as in other cases. By comparing it with 
the check next to the phosphorous rows, it has not been so profitable 
.as on the beds listed above. However, it is fair to say that the rows 
used as checks next the phosphorus rows were uniformly on slightly 
·better soil than were the phosphorus rows. At the time the fertilizer 
was applied, the plants had not begun to grow and the soil being 
newly worked was in such a condition that it was hard to locate 
:plots in order to get a uniform soil. However, the following spring, 
by looking at the plants outside of the fertilized plots at the ends of 
the same row and on the rows adjoining, it was plain that the west 
. side of the plots where this check was located was better suited to 
strawberries than the east side, ancj. this check and the rows receiving 
:sodium nitrate were unquestionably on the best soil of the plots. It 
is fair to say, too, that the rows receiving phosphorus, as well as 
those receiving complete fertilizer, and those receiving phosphorus and 
olood were unquestionably on better soil than were the check rows 
listed at the top of the table. The average yield on the two checks 
was 131.9 crates. In this case the increase due to the application of 
phosphorus was 17.5 crates. Any one acquainted with the plots 
would be convinced that at least fifteen crates had been added by the 
application of phosphorus. So, even while this is a rather rich, new 
:Soil, still the use of phosphorus was unquestionably profitable. On 
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the other hand no other application could be said to have been pro-
fitable, and in the case of dried blood it has been uniformly injurious. 
This is probably because enough blood was used so that considerable 
quantities of nitrogen remained in the soil the next spring. This 
would tend to cause excessive leaf growth which would cause the 
plants, and especially the · fruit, to suffer worse from the drought, 
as spring applications of dried blood and sodium nitrate did on the 
Burden bed in 1911. In the picking, all of the plots receiving blood 
showed injurious effects; the berries wilting much worse than those 
on the other plots. The one receiving sodium nitrate showed this 
same ill effect to a lesser extent. 
On June 4, 1912, plots were fertilized in the field of Mr. C. B. 
Cramer, Sarcoxie, Missouri. This was the rich soil mentioned above 
and in addition to its being rich, the south end of the rows proved 
the next spring to be of a gravelly nature that is very undesirable for 
strawberries, the gravel being at a considerable depth beneath the 
surface, preventing the rise of moisture. The plants thus suffer worse 
during a drought. The following table gives the applications of fer-
tilizer and results : 
Treatment 
Check, no fertilizer 
Dried blood, 360 pounds per acre ...... : ......... . 
Dried blood, 280 pounds per acre; 
Acid phosphate, 440 pomHls per a ere ........ . ... . 
Acid phosphate, 440 pounds per acre ....... . ..... . 
Check, no fertilizer ........................ . ... . 
Each plot contained one-twentieth of an acre. 
Yield per acre 
121.8 crates 
90.8 " 
117.0 " 
124.5 " 
129.0 " 
There was no apparent benefit from the use of phosphorus on 
this soil. However, the injurious effect of the gravel mentioned 
above made it practically impossible to carefully check the results. 
One thing is very evident, however, and that is that the use of dried 
blood, even during the early summer when the plants were young, 
in quantities as large as used here, is injurious. The blood and phos-
phorus combined were plainly not so injurious as the blood alone. 
Where strawberries are planted on new land, that even in a thin 
soil is likely to have a considerable percentage of plant food in avail-
able form, it would seem probable that at renewing time, following 
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the picking of the first crop, would be the time to apply fertilizers 
most profitably: The soil at that time would be somewhat depleted. 
In the experiments conducted by this Station, however, we have been 
unable to get conclusive results on this points because of bad seasons. 
Several fields on which plots have been fertilized at renewing time 
have failed to set a good enough row to make it possible to check 
the results. One plot on the bed belonging to Mr. S. M. Dill, Sar-
coxie, Missouri, which was fertilized June 26, 1912, was on new land 
and had just yielded its first crop. The following table gives the 
applications and results : 
Treatment 
Check, no fertilizer ............................. . 
Acid phosphate, 250 pounds per acre ............. . 
Acid phosphate, 250 pounds per acre; 
Dried blood, 300 pounds per acre ................. . 
Each plot contained one-twentieth of an acre. 
Yield per acre 
74.9 crates 
79.8 " 
73.9 
There was apparently slight benefit from the use of phosphorus 
However, the results are certainly not conclusive since the rows were 
so poor that the results may have been due to other influences than 
the fertilizer. It would be expected that when used at this time the 
nitrogen would stimulate better plant growth and the forination of 
more new plants. It is plain, however, that it has not accomplished 
this result. 
The experiments conducted by this Station indicate that nitrogen 
applied in early spring where there is an abundance of moisture, will 
stimulate a marked growth in the size of the plants and an earlier 
runner formation, but when applied as late as June 1st on a new bed 
or on an old bed after renewing, the results were not so marked that 
they could be observed by merely looking at the rows. In no case 
has nitrogen ever stimulated growth to such an extent on a new bed 
that the difference could be observed in the fall. 
Another result of the application of nitrogen should be discussed. 
Iri using sodium nitrate it is very easy to kill the plants by getting 
too much in the soil near them. The same is true of any of the 
forms of potassium. It is also true .that both the sodium nitrate and 
potassium will kill the leaves if any of it is permitted to get onto them. 
So in using either it is necessary to take precautions to prevent any 
of it from getting on the foliage, or else to use it before growth starts 
2!.)7 
i n th e ~p r lll g'. I )r ic<! hl oo<l h a ~ ll t:ITr !'> li OII'Il tli c~c 11 arm ful cf"fcct s, 
a nd ac id plios pl1 a te ca n I>(' pl aced ;J ruund the pl a nt in la rg-e quan tit ies, 
or on the fo liage , ll' ith no i11jurio ll s e l"fec ts . 
!: rom ohscrl';lt io ll i11 til · ~ trall' i > Try d i ~ t r i l'l it c;111 l1e s :-~i d th at 
\\' hat has been said ag-ai nst tl1 e IISl' <If a nit rog 'I I IH~: 1r i ng- COlllllH' ITial 
fer tili ze r 011 st rall' ill'l' ri es appli es 11·ith equ al f tll't'L' !11 the II Sl' of l>arn-
\'~ trd lllil ll Url'. In th e so il ;1t ~ a rco x i e . :11 lea st. 1111kss it i ~ :q>pli ed on 
F ig ure 5. Sh ow in g the heavy wee d gr owth o n a st raw ber ry bed fertili zed 
w ith sodium ni t ra te or dri ed bl ood in Ma rch be fore the frui t is 
h arves ted in M ay and ] une. 
:1 prcccd i11 g nop a yea r or t 11' 0 i>don.: sl r;111 l1nr ics :l iT pla llt <: d 011 
th e land , il causes too lllll ·h \\'ted go11·tl1 and t•>•> 1·igorous g roll' tli o f 
plants 11·ith redti ccd fruit flil lll· ss. llo 11 CI'L' r, til l' th<: nf a kg-tllnino\1 .., 
nop th e year p r ·ccdi11 g the pl ant in g- (Jf :t !'> trall' hcrry l1cd IJII 
o ld la nd docs not sce1n to hal'c th ese had cf'fec ts. ( )n I h ' cont ran· it 
seems to he th e exper ience o f til ' g rowe rs th;J l better straw ber ry crnps 
:~re secured fol iOII'i ng such pract ice. T he !->oil works mnr ' sat is fac 
il y, :tnd re ta in s 111oisture IH.: tt er. Furth er, the rchti l'e ly S' lla ll qu anti 
t ir s of nitr g ·n lef t in th e !'>n il :1t th e tin1c o f til fir st crop seem t• > dr1 
no harm . T his sam ' might I>· tn1 e in c;1se o f ll lil llU re appl ied se1· ra l 
yea rs 1J fore th e straw berri es w re pl anted . O f th • legum s com-
monl y g r wn in M issouri , howeve r, nl y c wpcas shoul l II used in 
thi s wav. lf ll' hit or red lm•e r is permitt ed to eel on the so il. it 
becomes one o f th e worst 11·e ds to b found in a straw il rry plant ing. 
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Gathering its own nitrogen, it will grow and smother the plants in 
early season before picking when other weeds would make but slight 
growth. 
Cost of Growing Strawberries and Profits Derived. 
It may be of some interest to compare the cost of applying phos-
phorus with the other necessary costs of growing strawberries, and 
to compare the probable profits from strawberry growing with the 
probable added profits from the use of phosphorus. With this object 
in mind, statements of costs and profits have been secured from a 
number of men. Their statements follow : 
FROM: l\IR. C. B. CRAMER, SARCOXIE, MISSOURI. 
Report jo1• first c1•op, season 1913. 
The plants were set two and one-half feet apart in the row with 
the rows three and two-thirds feet apart. 
Cost of Gro·wing Plants. 
Total nmuher ot acJ:eH reportect ............ . .. ... . . . ...... . ...... 10 
54,250 phmts ........... . . . .................... . ........ . ........ . 
Cost of plowing and preparing Jnnd . .. . . .. .................... . 
Cost of setting ann resetting plnnts . ..... . .. ... . ..... ... . . . .. . . 
Cost of hoeing four times .. . . . .. .... . . .. ..... . . .... . .. . ... . .. .. . 
Cost of cultivating ten t imes ........ . .. . .... . . . ............ . ... . 
Cost of mulching materia l . .. .. . .................. .. .......... .. . 
Cost of lwuling straw, twenty-nine loads ..... .. .. . .. . .. . .. . ... . 
Cost of spreading straw ... . ................ . .... . . . ............ . 
Cost of ral>lng straw oft' plants in spring ... . .. . . .. ............ . 
Rent . . . .. .. . .... . ....... . ....... · ... ·· · · · · ·· ··· · ·· · · ····· · · · ·· ··· · 
Cost of Marketing BerriE's. 
Cost of mnklng crates . ........... . ..... .. . ... .................. . 
Cost of crates, 970 @ 20c . . ......... ... ...... . . . . .. ... ... ....... . 
Shed hands, bosses, team worlc etc ............. . . . ............ . 
Rent on tents ...... .. ...................... . . . . . ....... . ...... . . . 
Cost ot picking ..... . .......................................... . 
Depreciation on sheds, trays and wagons, assuming four years' 
use .......... . .. .. .. .. . .............. . ....... . ..... . .......... . 
$1:!5 . 6~ 
G1. 65 
35. 77 
198.35 
60. 00 
29.00 
SG.GO 
9 .75 
;;o.oo ~661.HI 
$ 10.00 
1()4 .00 
101.68 
16.78 
466.10 
24.50 $812.96 
'l'otnl cost . . . .. . . ...... .. ....... . .......................... .. .. . ... . ... ~1474.85 
Re.turns From one-year-old Bed-Spring of 1013. 
Total numl>er of n<:t·es reported . . . ... . ... . ... .. ... . ............ 10 
Total value of berries sold, 970 crates @ $1.82, net.............. lj;1765.40 
Total Income per acre .......................... . . lj;l76.54 
•.rotal picking und marketing . . . . . . .. . . . . . .. . .. . . .. . . $81.30 
Total growing cost per acre . .. .. .. .. . .. .. .. .. . .. .. . 66.19 
Net returns per acre ....•.... . .. .. .. . . . ......... $ 29.05 
FROM MR. C. McNALLIE, LaRUSSELL, MISSOURI. 
Report for first i:rop, season 1911. 
Cost of Growing Plants. 
Number ot ucres reported on ................ . . . ... . ..... . ....... 20 
Cost O< plow rug ground two times; one in Sept., 1910 and 
again in Feb., 1911 .. .. . .. .. .. . .. . .. .. .. .... . . .. .. . .. .. .. .. .. .. $ 50.00 
Cost of harrowing and dragging ..... '...... . ................... 16.02 
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140,000 plants; then used 35,000 to reset ... ......... . . ... .... .... . 
Marking off land a nd planting .. .... . ... . .......... . .. .. .. . . .. . . 
Resetting (la'lOr) ... .. ... . ........ . ............... .. .. .. .... . ... . 
·Cost of boeing four times ................... . .. .. .... .. ... .... .. . 
Cost of cnltivn t.!ng- (pnrt of IJed 19 times; part 20 tirn!>s, aufl 
part 21 times) ............ . ... .... ...... ........ . ... .. . . . . $136 .50 
Running weeder over 2 times; rolling 6 times . . . . . . . . . . . . 22.:-iO 
Cost of mulehing material ... .... . ..... . . ........... . .. . .. . .. .. . 
Cost of applying mulch .. .. .... .......... . .................. . ... . 
Rent .... . ............................... . .... . .. .. .. . ... .... .. . . . 
Picking blossoms . .............. . .. .... . . ........ .. . .... .. . ..... . 
Hauling rocl< .......... . .................... . ......... . ... ... . .. . 
Sharpening tools . ....... .. .... ...... . .. . .. ... ... . ..... ..... . .. . . 
Cultivators, hoes, weeder, etc., assuming three years' use .. ..... . 
350.00 
76.4!~ 
19 .16 
260.12 
l:"iO.OO 
G4.S7 
63 .43 
80.00 
8.75 
4 .20 
4.00 
27.00 
'l'Otlll ...... .. ......... . . .... .. . , .. .... . .... . ..... .. ........ . $1172.98 
Cost of J\[arl<~ting Berri~R-S(Iring of 1912. 
•.rotnl ntun!Jpr of nt.•res reportefl on . . ... .. .. ...... . . . . ... . .. .... . :!0 
Cost of picking per erate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lji 4·> 
Cost of crntes each .. .. .. .. . . .. . . . . .. . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .Hi 
Cost of shed blinds. l'OW hoss 111111 lulnling·. pe r Prntt~. . . ..... .. . . . . .11 
She<ls, trays, et:r,., 1wr c·rn t.<,• . . . . . . . . . . . . .. . . . . .. . . . .. . . . . . . . . . . . . . .o~ 
Conunis~ion or other n ssoein tion Phil rgPR fl(~ lln ctefl from JH'ic"~ 
re<'Pive<l pPr c1·nte .. .... ............. , .. ..... . ... .. ......... , . .10 
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Totnl marl<f!ting cost . . ............... . . . ........... ... ...... .. .... )J;J03:l.20 
R eturns l'•·om onf'-yenr-ol<l 8<'<1-SJiring of 19.12. 
•.rotnl number of ncres r eportPd on ................... . . . ..... . 20 
Total value of berries sol<l, 1200 c·rntcs @ ~\1.20 per crnte, net.... $1GR7.HO 
'l'otnl income per nere ........ ... ...... . ........ .... ~7!!.:1-'l 
'l'otnl picltlng nncl marketing expenses per acre... . $ fi .l.Oil 
Total growing expenses per acre . . . . . • . . . . . . . . . . . . . . i'i8.70 
Net loss per n.cre . .......... ... .. .. ..... .. ... . . . . $:JO.!IR 
Coat of Care of DP.d for s .. .,ond 81'1\NOil, 
•l'otal number of ucres reported ..... . ..... . .. ... .. . ...... . ..... 20 
Cost ot removing mulch nnd weeds (muleh dislced down) . .. ... . . 
Cost ot team work at time of renewing ...• . .... . ....... . ..... ... 
Cost of hoeing nt renewing-None. 
Cost ot cultivating 6 times after renewing ...................... . 
Cost ot hoeing nfter renewing, anrl nnmher of hoeings-None. 
Cost ot mowing three times .. . ... . .. . ...... . .............. .. .... . 
Cost of mulching, if different from cost of previous years-None. 
Use of tools, etc . .............. . . .. ............................... . 
Rent ... . ...... .. .. .••.. ..... . ....... . ................ .. . . .... . . . .. 
$ 5.00 
47.00 
30.00 
17 .50 
10.00 
80.00 
Totnl . .... . ...................... ••.. . ........... ....... ..... . . . . ..•. $189.50 
Cost of Marketln&" Berries. 
Number ot acres reported .. .. .. . ..... . . ......... . ................ 20 
Cost ot plcldng per crate ........... . . ....... .................... . . 
Cost of crates each . . . . ....... ...•... ........... .... ............... 
Cost of shed hands, row boss; hauling, per crate ... . ...... ... .... . 
Cost ot shed, trays, etc., per crate ............................... . 
Commission or other associntion charges dedu'cted from price 
1·ecei ved per ern te .................. . ... .... ..... .. . . .... .. . 
$ .48 
.15 
.11 
.03 
.15 
Total marketing cost ................. . .. . ... .. ......... .. ... . .. .. . $1232.80 
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Returns From Bed Older Than One Year-Spring of 1913. 
Number of acres reported .................•...................... 20 
Total value of berries sold, 1340 crates @ $1.88 per crate .. . . .... . 
'l'otal income per acre . . ............................ ~125.96 
Total picking and marketing cost per acre ......... . 
Total cultural cost per acre .. ....... .. ......... .. ... . 
Net profit per nC're . .. .... ... . .. .. ....... . ... . ... $ 5.f. .. 'l-l 
~61.6-! 
9.4S 
$71.12 
REPORT OF ~IR. A. B. COX, SARCOXIE, ~IISSOURI. 
]\' cw bed j01· ji1'sf season, 1911. 
Cost of Growing Plants. 
Totnl number of acres reported .. .. .. ... .. ....... . ........... .... 10 
Cost of preparing land ............ . ............. . ..... . ...... . 
Cost of plants ..... .... . ... ... .. ... ...... . .. . ... .. . ...... . .. . . . . . . 
Marl>ing off and plnnting ..... ... .......... .. ... ... ......... . .. . . 
Cost of hoeing eight times ...................................... . 
Cost of cultivating ten times ....... ... ..... . ........ . ....... . .. . 
Cost of mulching material ................. . . . ........... ... . .... . 
Cost of applying mulch (hauling $60; npplylng $7 .50) ......... . . . 
Raking straw off plants . ... . . .. . ...... . . .. ....... . . . ... . .. . . . . . 
Rent . ... .... ..... . . . ....... . . . ....... . . .. ............. . ... . ... ... . 
$ 25.00 
<17 .50 
~7>.00 
110.00 
nO.OO 
~0.00 
67.50 
12.50 
;;o.oo 
Total . . ..... . ... ...... . ... ...... . .... .. . ........................ . .... $437 .50 
Cost of 1\Jarlceting Berries-Spring of 1912. 
'l'otnl nnmlwr of acres reported ...................................... 10 
Cost of pic· king per crate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ .~6 
Cost of shed hands, row boss; hauling per acre .. .. ... .. .. .. .. . .. R.60 
Depreciation of shecls, trays, etc., per acre . . . . . . . . . . . . . . . . . . . . . . 1 .RS 
Total cost of mnrlret!ng ................................. .. .. .. ..... ~'l14.8(} 
Retm·ns From Bf'<l One Year 0111-Sprlng of 1912. 
Number of ncres reported ........................................ 10 
Totnl vnlue of herries solrl. 920 crates@ $1 . 90 per crate ......... . 
Total income per ncre ........ ............... ....... ~174.80 
Total picking and marketing cost per ncre ........... . 
Total growing cost per ncre ........... . .... .. : ... ... . .. . . ... . 
Net profit per ncre ....................... · .. .. .. $ 70.57 
$51.48 
43 .75 
Cost of Care of Bed for Second Season-Spring of 1912. 
Totnl number of acre~ reported ................................ 10 
Cost of removing mulch null weer1~ (mulch raked and hauled 
off) ... . . .. . ... . .. . ........ ...... . ...... ..... ....... .. ... .... . . 
Cost of team work at time of renewing ......................... . 
Cost of hoeing at renewing-None. 
Number of cultivntings after renewing-6; and cost . .. ... .• ...... . . 
Cost of boeing after renewing (one hoeing) .............•........ 
Cost of mulching .............. ; ................................. . 
Removing mulch ................. : . ........... ...... ... . ..... . ... . . 
Rent . ... .... ...... . . ...... ···· ··· ·· · ·• ···• ·· ······ ·· ·· ···· ··· ·· · ·· 
$1748.0()1 
$ 16.50' 
14.00· 
24.00 
60.0() 
U7.1l0 
12.~0 
50 .0(} 
Total ........•............•..................•....................... $274.5() 
Cost of Marketing Berries-Spring of 1913. 
Numller of ncres reported · ....... . .... ....... •••.. .. ....... ... ... . 10 
Cost of picking per crate ...........•..•••..•..................... 
Cost of crates each ..........•........•..•......................... 
$ .48 
.Hi 
COMMERCIAL FERTILIZERS FOR STRAWBERRIES 
J)epreein tion of sheds, trays, etc., per acre ............ . . .. . ... ... . 
<Cost of shed hands, r ow !toss; hauling, per acre .. .. . . .. . . .... . .. . 
·Commission :uul other nsso<:intion charges deducted from price 
received-None. 
l.R8 
9.00 
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'l'otal cost of marketing . . ..... ..... ... . .. . .. . . .. ... . ...... . .. ... . . . $G;m.30 
Returns From B e<l Older Than One Year-Spring of 191 3. 
'l'ota l num!Jer of acr es r eported . ... .. . .. . ...... .. ... .. . . . ...... 10 
''l'ohl l Ya l ue of llerries sold, 850 cr:!tes @ $1.95 per crate . . .... . . 
'l'otn l ret u rns per acre .. . ... . . . ....... .. . .. . ... . . . .. $165 .75 
'l'utnl picking nnd marketing costs pPr acre ... .. ... . 
rrntnl p;ro wtng cost per ncre .... ............ .. . . .. . . 
'l'ot nl net income per a cre .. ... ..... . . . .. ... . ... .. .. .. . $i:l . :!7 
$6!i .OH 
27 .45 
$1G57 .50 
The prices received for berries by Mr. Cox are probably more 
than any other grower can expect to receive since he has developcl a 
good market for berries shipped in small quantities by express. It 
will Le noted that his prices for the season of 1912 are very much 
above those received by any other grower. 
ItEPOitT 01•' Jlflt. G. W. BltOOKS, BOWERS JlriJ,L, MISSOURI. 
/l.'c1l' bed for first season, l!lll. 
Cost of Growin~r J'hmts, 
(rotH! nnmbtn· of nt res rt~ported .. . . . . .. . .. . .... ... ... . .... . . ...... ~ 
{;o~t of JH'epnr ing land ......... . . . .. . ...... . ... . .. .. . . .. . .. .. .. . 
<Cost of plants .. . ........ .... . ... . . , . . . ......... . .. . ...... . .. .. , .. 
~Inrl>ln;.: nlY ancl planting . . ............... .. ... . ......... .. , . , .. 
Cost ol' hoeing eight times .. .. . .. • . . ........... . ..... ... . .. . . ... 
<Cost of cul tivating twelve times ... . .. ... ....... • ......... .. . . ... 
Cost nf mulehiug mnterlnl . . . .. ...... .. ......... . .... . .... . ..... . 
Cost of nppiJ·In;.: mulch . ..... . .. . . . .... . . ....... . . ..... , .. . . ... .. . 
:Hent ...... . . .. . . .. ... . . .. .. . .. ... . . ... ... ......... .. . . . . .... . . . .. . 
. 
. 
*' .J. (IQ 
:iii.OO 
:.!ll.O() 
Hi.OO 
JS .<Kl 
:U IO 
() . 00 
10 .01) 
'1'ot al . . .......... . ..... .. ... . .... .. ...... . ... .. .. . . ............. ... . . ~113 . 00 
CoHt of ll!la.rl<etlng- Berrles-SJ>rlng of 1912. 
T otal nnmher of neres reported ........ .......... .... ... . .. .. . ... 2 
Cost of pi<·klng per ernte . . .... .... . ... . , . . . . . . . . . . . . . . . . . . . . . . . . $ .40 
Cost of cra tes ench . .. . . . . . . . . . . . . . . . . . . . . . . .. . .. .. .. . . . . .. .. .. . . . . .13 
Depreciation · on sheds, tr11ys, ete., per acre . . . . . . . . . . . . . . . . . . . . . . . 1.50 
<Cost of shed hands, r ow boss; hnul!ng .. . .. .. .. .. .. . .. .. .. . .. . .. .. 12 .00 
'l'otnl cost of marketing . .. .............. . ........ . .... . .. .. .. .. . .. . ij;118.88 
Returns From One Yt>a.r Old Bed-Si>r ing of 1912. 
Number of aeres reported ........ .... ................ .. .. . .. ...... 2 
Total valne of berries sold, 196 crates @ $1.14 per crate . .. . ... . 
'l'otnl r eturns per acre .......... ............. ..... .. $111.72 
'l'otnl piclclng and mnrketlng cost per acre . . . ... .. . . 
Total growing cost per acre ..... . ... . .. .. .... . .. .. . 
Net loss per acre ......... ........... ... ..... .... $ 4.22 
Cost of Care of Bed for Second Season-Spring of 1918. 
Total number of acres reported ...................... .. .. .. ... ... 2 
Cost of removing mulch and weeds-(Dld not remove.) 
<Cost of hoeing at renewing-Nothing. 
.Cost of team work at time of renewing . ....... .. .. ... . ... . . .... . 
$59.44 
56.50 
ij;223.44 
$ 2.00 
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Cost of five cultlvatings after renewing ......................... . 7.50' 
Cost of hoeing after renewing-Nothing. 
Rent ..... . .... . . . ............ · · ···································· 10.00 
Total ............ . ........ . ................................. . ........ $ 19.5(} 
Cost of 1\larl<eting Berries-Spring of 1913. 
Total number of acres repor ted .............................. . ... 2 
Cost of picking pe1· crate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ .48 
Cost of crates each ........... ' ........ . ........................... .13 
Cost of shed hands, row boss; hauling, per acre . . . . . . . . . . . . . . . . 12.00 
Depreciation on sheds, trays, etc., per acre . . . . . . . . . . . . . . . . . . . . . . 1.50 
Total cost of marketing ............ . . . .. . ...... . .. . ........ . ....... $133.14 
ReturnR F1·om B<'<l Older Than One Year-SI>ring of 1013. 
Total number of acres reported ..... . ........ . ........ . ........... 2 
Total value of berries sold, 174 crates @ $1.14 per crate........ $307.98 
Total returns per acre ......... . .......... . .... .. ... l\;153.99 
Total picldng and marl>etlng cost per a cre . . . . . . . . . . $66.57 
'.rota! growing cost per ncre . . . . . . . . . . . . . . . . . . . . . . . . w.r.o 
Net returns per acre .................. . ..... .. .. $ 67.92 
It is customary to rent land for strawberries for a period of five 
years, assuming that four crops will be secm·ed. The rent for the first 
year when no crop is secured should be charged up equally against 
the four crops. However, since the cost of growing the strawber'ries 
is so much greater for the first year than for any succeeding year, 
this extra rent is ignored in these calculations. It should be consid-
ered, however, that money for two seasons' r~nt must be advanced 
when only one crop has been secured. It should also be said that on 
years like those of 1911 and 1913, when the crop is cut short by 
drought, there will ~!ways be a considerable number of unused crates 
left on the grower's hands that he must pay for and keep until the 
next year's crop. On the other hand it should be said that in these 
reports on costs, the grower's time has been included so that where 
there is practically no profit, the grower still has wages for his work. 
These reports can hardly be said to cover average years. During 
the season of 1912 the price was lower than it has been since 1905. 
The prices given by Mr. McNallie may be taken as a fair average for 
1912 and 1913. For the years preceding that, there was returned 
to the growers, by the Horticultural Society at Sarcoxie: In 1911, 
$2 per crate; in 1910, $2.278 per crate; in 1909, $1.779 per crate; in 
1908, $1.78 per crate; 1907, $1.79 per crate; in 1906, $1.50 per crate. 
The season of 1913 was not an average one since the crop was cut 
short probably 25 to 33 per cent, and in some cases even more, by 
the drought. 
Comparing the cost of applying phosphorus in the form of acid 
phosphate with the other necessary costs in growing an acre of straw-
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berries; and comparing the probable increased returns from applying 
this phosphorus with the probable net returns without fertilizing, as 
indicated by the above reports, the following summary may be made: 
Cost of 300 pounds of acid phosphate, together with cost 
of applying ...... . .......................... $3.25 an acre 
Average cost of growing an acre the first season is. . . . 56.285 " 
Average est of caring for an acre the second season is .. 17.31 " 
It will thus be seen that the average cost of applying phos-
phorus is only 5.77 per cent of the necessary cost of growing the bed 
the first season, and 18.83 per cent of the cost of caring for the bed 
the second season. 
The average net returns, using the average price given above, 
$1.584, from the use of phosphorus a year before the berries are 
picked, would be, including Cramer 's rich soil, with the others, $14.89; 
excluding Cramer's rich soil, $19.40. The average for all applications 
made both one year before the berries were picked and in March 
before the berries were picked, would be, including three applications 
on Cramer's rich soil, $15.47; excluding Cramer's rich soil, $23.90. 
The average net profits on the first year, from the reports given 
above, were $18.14. The average proftts on the second year, from 
the reports given above, were $68.70. It will thus be seen that the 
returns from the use of phosphorus, as indicated by the experiments 
cited would represent from 81.91 to 131.75 per cent of the net re-
turns from the first season's crop, and from 21.67 to 34.90 per cent 
of the net returns from the second season's crop, as indicated by the 
above report. 
As previously mentioned, these reports hardly give a fair esti-
mate of the probable returns from a stra wLerry bed. Yet, except on 
the new soil, they are probably much nearer a fair estimate than is 
the popular idea of the profits in the strawberry business. Some men 
who have come under the observation of the writer have made very 
much larger profits from strawberry growing than the above figures 
indicate. 
For the farmer who knows how to grow strawberries, and who 
maintains teams and farming equipment for his other work, there are 
few crops that would be more desirable as cash crops in the straw-
berry district of southwest Missouri; and for other men who are 
thoroughly acquainted with the strawberry business, the opportunities 
are probably as good as in any other line of agriculture. However, 
for the inexperienced man who must employ all of his labor as he 
can secure it at the time the work is needed; maintain his teams for 
the strawberries alone, or hire teams, it is probable that growing 
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strawberries is not as good an industry as a great many people think. 
Prices during the year of 1912 were, in the writer's opinion, seriously 
injured by over-production due to the temporary growers who rushed 
into the business following a rather profitable crop in some sections 
in 1909, and who in most cases are now going out of the business. 
Besides having lost money themselves, they probably have injured 
the business temporarily for the experienced growers. 
SUMMARY 
Acid phosphate used alone at the rate of from 150 to 440 pounds 
to the acre has, in five trial soils out of six, given a profitable increase 
in the crop. The one soil in which it was not profitably applied was a 
much richer one than is generally used for strawberries. 
In six trials out of seven, acid phosphate used in combination 
with either sodium nitrate or dried blood has increased the yield 
over that outained when either of these latter substances vvas used 
alone. In the one case where it did not increase the yield, the fer-
tilizer was applied in the spring and the nitrogen caused an exceed-
ingly rank plant and weed growth so that little could be told as to the 
effects of the phosphorus. 
Acid phosphate used in combination with either sodium nitrate 
or dried blood has increased the yield over plots receiving no tertili-
zer, in only two cases out of eight. 
Acid phosphate used in any practical quantities has no injurious 
effect on the plants, even when it is spread on the foliage. 
This Station has not tested steamed bone meal as a form of 
phosphorus-bearing fertilizer for strawberries. 
Potassium has in no case shown conclusively any increase in the 
yield of strawberries, neither has it apparently affected the color or 
quality of the fruit. Like sodium nitrate it is injurious to the plants 
when applied on the foliage in small quantities or near the plants in 
the soil, in large quantities. 
Nitrogen in the form of either sodium nitrate or dried blood, 
when applied in the spring before the crop is harvested, has in every 
case given very injurious results. It causes excessive plant and weed 
growth, and greatly reduces the yield of fruit. While the berries 
are larger, there are fewer of them and they are soft and have poor 
color and quality. When the season is dry at picking time, the 
berries on plots fertilized with either sodium nitrate or dried blood 
wilt much worse than do those on unfertilized plots. 
Nitrogen either in the form of sodium nitrate or dried blood 
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applied a year before the crop is harvested has given an increased 
yield over unfertilized plots in only one trial out of nine. 
Where sodium nitrate or dried blood are applied in small quan-
tities during early summer one year before the crop is harvested, 
they do not cause excessive plant or weed growth the following spring. 
Hovvever, when dried blood is applied, say 300 or 400 pounds to the 
acre, even a year before the crop is harvested, it tends to cause exces-
sive plant growth, to reduce the yield and to cause the berries to 
wilt worse during droughts at picking time. 
The use of stable manure on the field at any time after the plants 
are set seems to have the same injurious effect, though stable manure 
used on another crop a year or two before the land is set to berries 
seems to benefit the strawberries in some cases, at least. 
Sodium nitrate spread, even in small quantities, on the foliage or 
in considerable quantities in the soil near the plant, will kill it. Dried 
blood does not have this harmful effect. 
The use of lime on strawberry soil has not been tested by this 
Station. However, since strawberry soils are seldom acid, and since 
experiments at other places indicate that lime is injurious to the 
strawberry, even in a soil where other crops show benefits from its 
use, lime shou,ld never be used on a strawberry bed, unless it be on a 
small trial plot. 
The following recommendations are made: 
(a) 'J'hat, in the Sarcoxie section, from 250 to 300 pounds of 
acid phosphate, or probably steamed bone meal, be used, preferably 
one year before the crop is harvested, on all but the very richest straw-
berry soils ; 
(b) That no form of nitrogen-bearing fertilizer be used on a 
strawberry bed, except on a small trial plot; 
(c) That potassium be used only on small trial plots. 
These results have been secured at Sarcoxie. They should apply 
to much of the southwest Missouri strawberry district. Strawberry 
districts like that around St. Louis, however, present entirely different 
conditions. 
